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STRUCTURAL MODIFICATIONS OF PYRRHOTITE AT PYRITE-
PYRRHOTITE DEPOSITS OF THE MALE KARPATY MTS.

Abstract: The Malé Kavpaty pyreite deposits are considered gs exhalative-
sedimentary, genctically linked with the submarvine diabase voleanism ol Lower
Paleozoic age. The sulphide sulphur with negative 6 5% values is ol biogenie
origin.

In |=t|||:|l||.unlc.l|]\ melamorphosed parvts of the [H'lrtl{llll\l' zones hexagonal
and monoclinie pyreehotites oceur. Purely monoclinie pyrechotites without accoms-
panying hexagonal ones are quite rare. Ores exclusively Tormed by the hexa-
"mm[ type have not been Tound.
dstic of the ore mincealization of the Malé Kavpaty Mis. s the com-
mon oceurrence ol both steactureal tyvpes. with quantitative  prevalence of the
hexagonal t\'|u' \(cmtliu;: 1o the interplanar spacings values the content of e
attains in it 47,3—47.4 at. Y.

Both structural types also differ in the ehi
obviously also of othe icroclements. Thi
conditions and strueture

In hexagonal pyreehotites, as a consequence of morve stable P-T-conditions of
Tormation, of ordeved structures and o more ontforme offer of Nioand Co, the
limits of variations in Nioand Co fas well as ol other minor elements) contents
ave relatively narrow.

Monoelinic pyrehotites are on the contrary characterized by greater vaviability
i Nioand Co contents: as a consequence of abundant lattice defeets, Tower
thermality as well as of variable offer of Ni, Co and teace clements in geneeal
during their formation.

A the Male Kavpaty deposits the later orvi
}H' '.[I \'l'['l\' \\-l'll_ *lnll'li iy rl'lll[] 'r]"li[] II[Fll“‘I.ll]l\' (|]|[| rii‘;lll' 5 i'['l 1]'!' III" rI)!I.!I
tvpe. We suppose that this e l1|~in| ‘malion took place by the action of velativels
low-tempered  probably carbonate-beari solutions on hexagonal  pyreehotites.
A part of Fe was carried away and the newly Tormed monoclinie pyechotites
are also characterized by different pattern of microelements distribution,

Aer of distribution of Nio Co sl
the vesult of dilferent genetical

ol monoclinie pyerhotite may

Peswowme: B meraMopduueckn MaMEHEHHBIX YUaCTKaX CyJb(IIHBIX MECTOPOMIEL-
umit Massix Kapmar saxomartes rexkcaronaibHand M MOHOKAMHHAH MONMUKALINN
MUPPOTIHA; B cocrase pyn npeobranaer rexcarouajibHag (pasa, B KOTOPOH colep-
wanue Fe nocruraer 47,3—47.4 ar. "y, MouokauHHbLi AHPPOTHH BOAHMKAELT 03~
RE, 3aMelleHileM U ero MOABRJeHMEe MOCTY[deT OT Kpas 3epeH U TPeulilH B Texci-
FOHAJABHON MOAMQHEALNK 110 BAMAHMEM HH3KOTEMOEPATYPHbIX, BePOATHO Kaplo-
HartHalx pacrsopos. [Heitcrsuem atux pacrsopos Fe 13 rekcaronajsHoro miuppotiHi
BBIHOCHTCH M M3MEHHETCH XADAKTED pasjicjelus MHKPOINEMEHTOB B OTHEJNbHEIX
Monmpuranax. B caencrsue pasanuubix ycaopuil ofpasopanus 1 THIA CTPYKTYPR
MOHORJAMHHBI NHPPOTHH OTAMYMACTCA OT FeKCaroHaldbHoro GoJiblieil HAMEHUYHBOCTRID
conepsanun Ni u Co.

Litroduction
The minerals of |l_\|'t'|1nli[l'—ll’ll[”h‘ croup are marked  not u|1|_\' ]:_\' vumph‘xil_\' of

straetures hut also by variability: of chemieal composition, The beginnings o detailed
investigation ol some aspects of this group reach back 1o the 30-es0 However., mainly

g BNDeo ) Kantor, CSe, BNDe o Jo Durekovicova, CSe. Dionsz Stare Institute
of Geology, Bratislava, Mlivoska dol. 1.
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in the Tast deeade an uneommon upswing ol theoretical investization of the individual
members o the group and the Fe-S system in general as well as ol studies and
interprel:

ons of members oceurring under natural conditions sel in.

Pyeehotite s often Tound in various genetieal types of West Carpathian deposits,
in ore indications as well as accessory mineral. mainly in metabasic rocks,

On representation of individual steuetureal types of pyreehotite in the West Carpa-
thinn svstem data of any kind have been lacking until Tately. The Tiest information
in this regard has heen supplicd by the study of the authors of this article (. Kan-
tor—J. Durkovicova 19730 in press) dealing in detail with distribution of
monoclinie and hexagonal pyechotites and therr muatual relations at the Helpa deposit,
It has been established that the hl‘x:l,l:nll:ll |:_\'l'l'|m|ili' is an older [ll'mh!:'i ol meta-
morphism: the monoelinie orviginated by its replacement — by removal of Fe by lower-
ll'l'll[l{'l':'lllll'l‘ HlFl||:il}f|5, Sillli]i”' l‘l)“i]ili“ns I”I\-l' :llH‘l IH'!"[ r[il“"i i“ lil" Ii”lill'l{ .\':“HI.I"
material also from other pyeite and pyrite-polvmetallic deposits (oo g Zlate oy
Regarding 1o the dilferenees  in genctical  conditions  of - both structural  types
of pyrehotite the view ol unequal possibilities of entrance ol teace elements in their

lattices and consequently also of the need ol separate investigantion of microclements
distribution in hexaconal and monoclinie |>_\'1'|‘]1nlit|'.~i has been I-X|l|'1-.s'_<|-l[.

The present arcticle is o continuation in our investigation of stractural yvpes and
provides results on o more detailed study Teome the pyrite-pyreehotite deposits of the
Malé Karpaty aren.

f;'.-'nfn;:fr'ﬁf sr'HfH:_;‘ and ore ih’pn,\'ﬂ.\‘

The works streiving 1o elear up geological development and ore deposits in our

westernmost Core Mountains — the Malé Karpaty Miso — are dated back 1o the hall
ol the last centuey () Andreian — CONL Paal 1864, Continuing are sporadical
investigntions of 1. Beek — 1L Vetters (1904, B Lachmann (1915,

V.Zoubek — 0 Koutelk (1936) and others, They all provided resulls. correspon-
dent to the time, inowhich the investigations were carvied oute and 1o the applied
methods of research,
The vear 1950 brought a toen o svstematic investigation ol the Mald IKarpaty
b ]

l'l'}'r-&'l:l”il!l' and ils 11|f‘|.'1”lr;_"1~||| is. Inoil |r:|:'ti|‘i[|.'|tl'll in the first ||1;||'|' B, Cambel
M Cambel 10500 1954, 19560 1960, B, Cambel — Go Kupeo 19520 1965,
B, Cambel — M Bohmer 1955, B Cambel — 0 Valach 1956, 15, Cam-

hel — 0 Jarkovsky 1967, 1960, 5 Polak 1956a, b 1 Cillik — P, So-
bolie — R Zakovsky 1950, R Ziakovsky 1962).

Owing 1o these anthors the Malé Karpaty Mise ot present belong 1o the most
thoroughly studied areas of the West Carpathian crvstalline. Ino the light ol their

mvestigations the geologieal straclure appears as Tollows:

The essential part of the ervstalline s Tormed by granitoids:
L. The Modean Massil i the noethe mainly represented by Diotite granodiorites,
wiliorites are Tound there,

Subordinately more leneocratic two-mie;
20 Beatishava Massil, more extensive, in the southern part ol the mountains, 1
consists ol muscovite-hiotite-quartz granodiorites with Tocal development ol two-miea
eranites, oo the massil ave abondant |n-]_'!n:tlill- vern hodies,
The ervstalline s mainly developed in the Pezinok-Pernele aren in the depression

wpnl'nlillf_' hoth eranitord massives as wiell s ol the western margin ol the Brati-
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slavie Massil, Inothe granitoid intrusions blocks of the ervstalline sehists ol various
size are also Tound.

The crystalline schists are ol purely sedimentary as well as voleanogenic origin.
They originated from predominantly psammitic, more subordinately from pelitic sedi-
ments, allernatig as a consequence of [lyschoid sedimentation. In places aceumulation of
organogenic material took place. Trom which graphitic sehists have Tormed.

The cruptive components of crvstalline schists formed due to intense manifestations
of basic. submarine voleanism. From sediments with small admixture of pyroclastic
malerial originated quartz-actinolite phyllites: from pyroclastics — actino-schists. The
amphibolites correspond to former effusive members of diabase voleanism  whilst the
spotted amphibolites with feldspar phenoerysts are considered as its metamorphosed,
hypabyssal members.

According 1o investigations of B. Cambel the Malé Karpaly ervstalline was

characterized by regional epimetamorphism prior 1o the intrusions of granitoids, Tis

grade inereased (meso- 1o calas) as a consequence of periplutonic conlacl melamorphism
by Varisean granitoids, from which biotite mica-schists 1o gneisses resulted.

The effusive-sedimentary complexes are considered as Lower Paleozoic — Devonian

in age. In favonr of such an assignment points B, Cambels find of Devonis

crinoids from carbonate sediments of the Tarmonia (epimetamorphic) Group.

Pyrite deposits are found in the Pezinok-Pernck section of the ervstalling in the so
called productive complex consisting of actinolite and graphite schists. This is incor
porated between the so called underlying and overlving amphibolites. which represent
mighticr effusions of diabase rocks.

According 1o the geologieal maps five zones of more or less mineralized actinolite

and geaphite schists are exposed, converging in steike toward 1he SE part ol the Pezi-
nok-Pernek ervstalline,

The genesis ol deposits was not sulficiently cleared up for o long time and the
pyrite-pyrehotite mineralization was aseribed a hyvdrothermal or liquation origin: the
[atter obviously hecause investigntion was resteicted 1o materinl of dumps Trom high-
grade metamorphosed parts.

Only on the basis of rich material from extensive bore-holes and mine workings
it was possible 1o areive 1o the present-day view of exhalative-sedimentary origin of
ore mineralization (St Polak 1956, B, Cambel 1956,

The mentioned zones of productive actinolite-graphite sehists are the hearers of all
signilicant aceumulations of pyreite ores.

The southernmost of them s interrupted by an offshoot of granitoid intrusion in
the central part. Tnoits southeastern segment are Tound pyvite and antimonite deposits
Ferdinand. Karol, Pod Koliarskym vechoml, in the northwestern segment s loeated
the pyrite deposit of Tureeks veeh ((Rudoll).

The more northeely lying productive zone (g, 11 contains (he mightiest ore bodies
of the Malé Karpaty ervstalline: — the deposit. Augustin, which in SE direction s
linked with less important mineealized  sections Nadej and Keistina, This aren s
picreed by several granitoid bodies and displays highest metamorphism of pyrile ores
manilested in abundant representation of pyerhotite. Toward NV (he intensity of
metamorphism decreases: west of the M Cinele slightly aliered pyrvite-graphile-quartz
ores oceur (S5 Poldak 19360,

Alower geade of metamorphism: display also ores of the Pernek deposit. where with
pyrite also Sheores were exploited,



254

KANTOR — DURKOVICOVA

=

377/ R ¥ IR NN

aout #34

I, 1. Geological sketeh map of the environs of the dep sit Aurustin in Pezinok. Modilied

from B Caombel, SL Polak and B Zakovsk$ Exph I — pyrite-pyrrhotite

deposit, 2 tinolite schists. 3 — amphibolites, 4 — araphite sehists, & — biotite phyllites,

mica-sehists and eneisses, Mesozoie of the Malé Karpaly envelope unil. 7 — granitoid
rocks,

The last productive zone — of Kuchyiia — contains pyrite and Sh-mincralization ol

little fmportanee.
The common ocenrrence of both types of ores (FFeSa. Sh)in the same productive
sones also al the same deposits s a Teature remarkable of the Male Karpaty metallo-
venesis. S0 Tar it has been explained by superimposition of vounger. postgranilic
hvdrothermal ore mineralization on older exhalative-sedimentary type of pyrite mi
ralization (B, Cambel 1956, B Zakovsky 1962 St Poliak 1956a).
One of the anthors of this article (1K) has proved that in pyrites of these ores
sulphur of hiogenie origin: dominates and s not lacking even in some Sh-mincerals
(), Kantor — B Cambel

1972). This Tact as well as the tendeney 1o consider
the Silueian also in the area of neighbouring Austria as significant heaver of syngenetic
Sheneenmulations (A, Maweher 1965, A Mauweher— R ol

1968) require

v more profound study of this problen. For the time heing at the Dionvz Stat Institute

of Geology investigation of sulphur isotopes distribution is heing continued particularly

vearding 1o light hiogenic sulphue and 1o possible processes ol its assimilation S
wtond e and remobilization,
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Mineral composition of ores

The paragenetic association of sulphide minerals at the pyeite deposits is simple: in
little metamorphosed types ol ores pyrite is almost the only sulphide. Insignificant
simounts of chaleopyrite and sphalerite are usually associated with it. The conlents of
Cuand Zo vary in hundreedths of per cent and only exeeptionally reach tenths,

[n intensely metamorphosed  parts of productive zones pyreehotite hecomes more
important. as it is particulaely the case in the area ol the deposits Augustin, Nidej
and Kristina. In places pyrite mineralization may be almost lacking there,

Other members of paragenelic associations are nonmetallic minerals. which are com-

manly mel in the countey roeks of sedimentary, voleanie-sedimentary or onlv voleanie

origin. They ocenr in ores in very variable amounts: in vich. compact oves they are
little represented, in poor impregnation ores forming the essential portion of mineralized
material. They are mainly quartz. geaphite. actinolite. amphiboles. biolite. muoscovite.
chlorite. carbonates, rutile. ilmenite. ele.

Aceording to mineral composition helong 1o indus

il Ivpes quartz-sulphide, quartz-
craphite-sulphide and amphibole-sulphide ores. They all can he mutaally linked with
adual transition,

Aecessory sulphides are practically Tound inall vock types of the Malé Karpaly
crvstalline,

AMthough pyrehotite is o signilieant mineral of the Malé Karpaly pyrite deposits.
except Tor o briel note of the authors of this article (1, Kantor—J0 Durkonvi-

cova 197300 any other published data regarding Qs structural Ivpe are lacking, To
clear up this Tacl we examined materinl of vicious genelie origin and were more in
detail Tocused on the Targest aeeumulations of this mineral from the area of the Augus-
tin deposit,

For ddentification of these individual stractural types the method ol magnetite sis-
pensions. elehing by means of T and CrOs0 NXevay dilfeactometer data and partly also
clectron microprobe analvses were applicd.

The dilfractograms were oblained by aid of dilleactometer Mikeometa 11 with gonio-
meter GON-03 of the firma Chirana and with FelKe radiation. The shiflt of goniometer
was /4726 0 aomine with o rate of record 600 mm per hour. At the dillractograms
in the 55—57°26 interval hexagonal pyrrhotites are marked by one peak corresponding
1o d (102); monoelinic ones by two peaks wilh equal intensity for d (202) and d (202).

Corresponding 1o the mixtures of hoth stractural 1vpes of pyechotite arve dilfracto-

grams wilh the liest peak (lower values of 260) exeeeding the second one. The ratio

ol reflection intensities is proportional o percentage representation of hexagonal mo-
dification in the mixture (fig. 2).

IFrom the diffractograms the values Tor d (1020 4 12020, d 12020 as well as e
average value d (102) + 02020 4+ 202} measured below the Tevel of resolved 202
reflections were caleulated. As internal standard was used Brasilinn quartz with a value
T2 Fele Tor the (202 volleetion. which served Tor ealibeation.

The results ave summarized intable 1oowhere beside the devalues aee viven in the
last eolumn also approximated pereentage contents of hexagonal modilieation in mix-
tures ol both tvpes of pyreehotite,

I one sample nos G owith the value d (202) = 2,060 A is present exclusively mono-
clinie pyreehotite. Inoother samples d (102) 4 202) varies From 2.062 10 2.067 A and
the analysed material represents oo misture. in which the hexagonal modilication mostlv
predominates over the monoclinie one.
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Fie, 20 Neray  dilleactogeram ol refleetions
e, 2020, 2020 of pyreehotites Trom: bore-
hole PZ-62.

In table 1 oare also given the values for
pyrehotites from horchole PZ-G2 penetra-
ling across o mighty ore lentiele ol the
deposit Augustin (Tig. 310 Corresponding
dilfractograms according to depth are pre-
sented in Mg 20 Aceording 1o records of
the members of the Geologieal Exploration
||}'|'l'||lrli|l- al this deposit s mainly Tound
in marginal parts. more in the upper parl
of ore bodies. Represented are both modi-
fications. A similar situation we meet also
al the deposit Wristina (lig. 4). where the
samples were aken not far away Trom the
eranitoid body,

When the method of B Go Nenobd —
. I Beiehen (19620 is applied. Tor
iron-richest hexagonal pyrrholites we exa-
mined Trom the Malé Karpaly region e
contents up to A7.3—=47.4 atomie "y resull.
The same upper boundary was also found
in hexagonal pyerhotites Trom Helpa (1
Kantor —J. Durkovicova L oel.

Microscopieally identified  hexagonal
pyechotite (fig. 60 from o sample of the
boring P7Z-62 has been analysed Tor the
e and S contents by the microprobe tech-
nique too (L Keidtin Results: G144
wi Yy of iron and 3946 wi. % of sulphur.
The corresponding  cevstallochemical for-
mula T %Iil‘IHI is in good accordanee
with the N-ray data.

Mutual relations between hexagonal and

monoclinic pyerhotites were studied under
the microscope by means of magnetite sus-
pension and etehing.

Ores containing only the monoelinie tvpe are rare in the Male Karpaty Mis. — so-

metimes they are Tomnd in disseminated. poor ore mineralizations and among aceessory

h'l.l]']lli!ll'?'i.

So far we have not heen able to Tind ores with the hesagonal modification as only
pepresentative of pyerhotite thongh it distinetly predominates i the Malé Karpaly,

Pyeehotites of this area are mixtores ol both struacetural tvpess Their quantitative

palios are variable also al vers small distanees,

The most Teequently present mutual relation is shown in the microphotograph fig. i

I wreater accnmulations of hexagonal pyrehotite narrow vein-like hodies ol monoclinie
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Table |

| = : |
Noo | (102) + 202 4 (203) A0 4 (2000 4 202 0y hex. po |
|
| 2065 2050 2058 | 30 |
2 2,065 2061 G0 |
3 2,067 2,002 70 |
4 2065 2058 ol |
5 2062 2,057 40) [
Dit 2,062 2058 il |

ab 2064 R a0

i 2060 2055 | 1}
7 20065 2060 I [ |
3 2063 2057 ; (30 :
1 20032 2057 | Al .
1) 264 2058 (1 |

11 2065 20 | 0
12 22 2057 | A0 |

13 2 034 2,060 ' 650

14 2,062 2058 | a0
Fxplanations: 1 — Bratislava, Zelezna studienka, quarey. 2 — Lamad, crenatorinm, quare
G — Lajla, Cmele Haadit, 4 — Cajla, Nugustin horna-adit. 5 — Cajla. Augustin hornsi-ndin,
6 — Cajla. Angustin hoend-adin, alas Augustin deposit, boring PZ-6G20 347 m, 8 — Do,
A0 O — Do, AR L 10— CAS L T — Do, 1207 m, 12 — Dol T30 me 13— Cajla:

Nxhova-adin, 14 Cajla. Kreistina deposit, boring PZ-24. 25,6 .

madification develop along Tissures and geain boundavies. With procecding alternation
they may by extended.

I fig, 6 hexagonal pyechotite in the Toem ol deregulare corvoded genins with Tobate
delimination amidst the monoclinie 1vpe is shown,

The marginal |
clinie one — lig, 7.

Is of grams of hexagonal pyrehotite are usually veplaced by mono-

I translationally twinned grains sonre parls may be also replaced by monoclinie
pyrehotite. whilst inadjacent grains anintael. hexagonal modification is preserved
Mg 80 vight and Telt of the centre).

Monoclinic pyreehotite sometimes forms also along the contaet of hexagonal pyeehotite
with other minerals, ¢ g chaleopyrite (g, 9. 10).

The mentioned relations are gencerally common in the ores of the Malé Karpaty Mis.
They testily to an carlier origin of hexagonal pyeehotite and its subsequent replacement
by monoclinie modification,

AMready St Polak (1956) called attention 1o the Taet that in epimetamorpliosed
crystalline sulphides of the deposits as well as aceessory ones are represented by pyrite:

ul intrusion — by

in parts with intense periplutonic metamorphism caused by opani
pyrehatite in tuen. Although this dependenee is obvious, in elose vicinity of many veins
and apophyses o granodiorite interseeting the pyreite deposits. no alteration of pyrite
into pyrehotite has been observed. So he coneludes that pyerhotinization was supported
by the theemal offeet of granitoid magma. combined with the action of casily volatile
constituents.

Although the processes Teading 1o transformation of pyeite into pyerhotite may he nol

ol

red up i detailss oueinvestigations show that perhaps without exception in



D BKON ICOYV A

KANTOR

9

= > > >

™

a

<M
< N
U NSNS
A

>

5

.'l'avc

>

v
b
\\

e

N
W

ction through the deposit
according 1o St Po

Vertical

Pezinok,

Augustin in

|",xp|:||1=|!in11.~a like in lieo 1.

Ik,

Iristing in Pezinok, aceording

Aion theough the deposit

i, AL Vertieal sed

fig.

olak. |",x'|)|:|r1;|llln|lx like in

I Sl



STRUCTURAL

MODIFICATION

239

Fig. 5. Hexagonal pyeehotite in initial stage
ol replacement by monoclinie modilication
Ulark-grey ) along Tissures and grain bonnda-
vies. Covered with magnetite suspension, Pe-
zinok. horehole PZ-G2, polished section, miag-

il 150 %

Fir. 7. Hexagonal pyerhotite replaced Trom
the marging by monoclinie (magnetic domains
covered with maguetite — dark-greyv). Lamad,
quianery near the ceematorvium, polished section,

magnil, 150 X,

Fig. 6. Relies of hexagonal pyrerhotite (light-
grex) in monoclinic pyechotite (light-darker-
arey spolled, covered by magnetite powder)
Amphiboles, quartz — blackish-grey. Pezinok,
borehole PZ-G2, polished section, magn, 150 X .

E g

Fig, 8. Hexngonal pyrerhotite with patches of
manoclinie modification. The Tatter originated
in the teanslationally twinoed paret (eight Teom
the contee — covered with magnetite). Pezi-
nok. Augustin adit. Polished seetion, magnil.

10 x.




240 KANTOIR — DURKOVICOVA

Fig., 0. Space between porphyroblasts of am- 10. Like Tig. 9 — detail. Contaet of hexa-
phibole (black) filled in witle pyreehotite and  wonal pyechotite with chaleopy ite bordered
chaleopyrite, Tn hexagonal pyechotite along by monoclinie modifieation. Polished section,
lissures, margins and the contaet with chaleo- magnif, 450 X,

pyrite s developed o narrow rim ol maono-

clinie pyreehotite (dark-grey — covered with

|||.'{'.:'1||-Iilr-. Pezinoli, |'1_\ v :|<|i|_ |Iu|i:-]||-|[
section, maenil, 1500 X,

the Tirst stage '|1|'x;lj_"nn.'|| [:}'l'rhulilv originated with higher e content up 1o AT.3—17.4

atomic Yy,

As T s pentlandite is present in pyeehotite, always its hexagonal modifieation s
concerned. Pentlandite has not heen known from the Malé Karpaly region so far, We
have Tound il among aceessory sulphides from amphibolites. Most often it occurs in
the shape of typical bush-like forms Tig. 11 or in fame-like shaps not rarely near
microdisloentions and Tissures (Tie. 1200 searcerly also in the shape of elongated. vodlike
forms (Mg, 13).

c pyreehotite is characterized by high contents of sulphur and lower ones

Monoe
of iron. In the Malé Karpaty region there exist dilferences both in the age as well as
in the Fe and S contents between hexagonal and monoclinie pyrrehotites. Both may be
explained by later removal of Fe from hexagonal pyeehotite by the effect of relatively
|l\\\'-|['l|I||l'l':lllll'l' witlers,

Sueh an origin of monoelinie pyechotite was postulated first by Ao Do Genkin
e al, (1965) Tor some deposits of the Soviet Union and by the authors of this article
for the pyeehotite-pyrite deposit of Tlelpa (L Kantor — Joo Durkovitova
107:3).

Such o possibility has been demonstrated experimentally by the action of sodium
Bicarbonate solutions on hexagonal pyreehotite in the temperature interval 175—200°(
L Oelsner — B Starke D64

i the conrse of onr investigations we had a very resteicted bul weleomed possibility
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Fie, T Hexagonal pyechotite with common

tvpe bosheshaped  penthandite, Breatislava,

quieryin the Vydviea Valles, polished  see-
Hon, amagnil, 1300 X,

2 Hexagonal pyerhotite with pentlan-
dite twhite! and silicates (black ., f.m'il'il)' like
li. 1L Microprobe, 20 kN, magnil, 300 X

of analyses on the microprobe, Tor which we also express our thanks 1o d. Keidtin
The vesults are summarized in table 2.

The sample noo /10 0s an aecessory hexagonal py

rhotite fram amphibolites. 1
contains pentlantide (Fe. 120 14, Remarkable is the relatively high content of Co. in
spite ol that impregnations in a small block of amphibolites cnelave in the Beatislava
granitoid massil are concerned, ITn pyechotite with anilogous geological position Trom
Baca near Bratislova B Cambel — 1 Jarkovsks (1969 Found similar coneen-
trations ol Co and they seem not 1o be rre here, For the majority o pyerhotites
however — also Trom intensely metamorphosed parts o the cevstalline — they reporl
essentially lower Co contents. Therelore there seem 1o exist enough excepltions o the
tendeney ol deerease in Co contents in pyrrhotites with inereasing intensity ol mieta-
morphism quoted by them.

For other samples quoted in table 2 the chemienl compaosition is alwavs given Tor
the hexagonal modilication suly o) and monoelinie (sub b, found in diveet contaet with
the Toregoing ane. Comparison of these Two analvses shows that hexagonal pyerhotites
are marked by oo more stable chemieal composition and their Ni- amid Co-contents. G
obviously of other clements too) vy within narrow lhmits, Tn monoclinie pyerholites
the contrary is Tound and in the samples analvsed by us also o tendeney 1o o deerease
ol Niin contrast 1o the hexagonal modification iy be observed, Inosample 6/14 the
content ol Nicvaried at the Tevel of background onlv. The lasi sample — o poor

inpregnation ore inactinolite sehist: the [oregaing two rvich pyeite-pyerhiolite opes.
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Fie, 130 Pyerholite-pyreite impregnalions in

amphibolite. Tnopyreehotite elong Led pentlan-

dite, Lowealins like in T 11 '
magn. GO0 X,

el section.

Fieo 14,0 Like fiee 120 Disteibotion ol niekel,
Nilvgg. Microprobe, 21 [

The differences in chemieal composition are in good accordance with different venelie

compositions: al in hexagonal pyerhotites with higher thermality, ordered Tati more
wniform and stable offer of Nioand Co during the Tormation of pyeehotite. bl in mono-

qelure. more

clinie pyeehotites with lower thermality. more abundant defects in the s
virrinble offer and mobility of elements during Teaching and transition of hexagonal into
monoelinie modilication.

Ouite cqual tendeneies in the Nicontents as those Tound by us in Malé Karpaty ore
mineralizaltions are mentioned Trom the ||n'|-:|,~.il Steatheona mine. Sudhurey in Canada

by DoSo Vaughan b al (19700 The absolute contents ol Niare. of course. higher
pearding 1o the different genetic type of deposil.

Both stractural tepes of pyechotite of the Talnakh Cu-Ni deposit in the USSI.
which are Tound there in 3 generations. were also examined Tor the contents of Nioand
Co by microprobe (ND NS Siskin et al 197200 Also here hexagonal pyeehotites are
chiveneterized b Tess variabilite, mainly in Nicontentse than the monoclinie ones. In
contrast to the Male Karpaty Mis. and Steatheona mine, however, the absolute amounts
ol Niin hexazonal pyeehotites are Tower,

[n fienre 15 are compared the ranges of Niand Co concenteations found by us in
the Male Warpaty hesagonal and monoclinie pyechotites with the resulls mentioned
by B Cambel — 0o Jarkovsky (L ¢ on the basis of speeteal analyses ol
mristires of hoth modifieations. Regarding 1o the Taet that purely monoclinie or hexa-
conal modifications and the application of the microprobe are coneerned Inoone ease.
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Tahle 2

Ni (%o Co (0
. S
N - Slruel.
Ly e
g ] range @
|
1
Malé Karpats (R 0,27 —00.50 0.41 OA03—=0.19 | 006 hes,
Mis ! A Bu 028041 1,34 [ Lr. hex.
- Do —0.38 0,535 e L. hex.
041 —0.48 044 Lr. hex.
062 'Sa 0.25—0,33 0,24 1, hex,
| | |
A RBh D24 044 (135 Ir. o,
| 137220 0051056 (.28 1AM —10 W (IR .
G210 0 1H—0.44 [ Lr, .
12 8l .01 —0,64 0,23 Ir. o,
G4 Ir. Ir. Ir. Ir. o,
5 |
Talnakh I wen. m14—=0:32 024 1 DIEi=0.06 oS hes,
deposit? 01 5—0.33 022 0 003006 0,05 hex.
1'Ssh 015020 0,18 004 | hex.,
|, wen., (L 19—0.492 0.41 003 —0.08 006G mon.
I, wen, 0,180,090 0,234 DO0G=007 | 006 wmon.
ML gen, 03023 | 008 005007 | 006 mon.
Steatheana 0.68—1,01 | 0,85 lies
mine, Sudburey,
Canaul thaih—1.04 .50 | mon.,

Plhis paper, 2 NCNC SiEkin ot all 19720 values Tor varions cenerations, DL S0V o o
han et al. 1971,

mixtures of hoth modilieations and specteal analvses inthe atter cases the accordanee
ol vesults, mainly as 1o variation anges in chemical composition is relatively good.

e ill\'l'ﬁli;-t'illilrtlh have showo the existenee of dilferences in the character of  Ni
awd Co disteibution hetween hexagonal and  monoclinie pyechotites Trom the Male
Karpaty Mis. The established variation ranges are based on a relatively small number
ol analvses. Forther svstematie investigation of o laeger number of suitably chosen
simples can therelore bring more precision inoone datas mainly as 1o the limils of
conlents.

In the Toregoing work Wl Kantor—J. Durkovicova Lo we pointed 1o
the existence o monoelinie and hexagonal pyeehotites at the metamorphosed  pyerho-
lite-pyrite deposit of Tlelpa in the Nizke Tatey Mise Tnothe eharacter ol disteibution
ol both modilications in ||l'|']m certain dilferences hetween varions paels ol the ril-paulsil
woere observed, The western deposit is Tormed by hexagonal s well as monocelinge
pyreehotite: the eastern one almost exelusively by monoclinie modilication with spora-
dical velies of the hexagonal. Monoelinie pyreehotite is also o tvpical representative of
poor impregnation ores ad aceessory sulphides from rocks.

I mightior sulphidie bodies hexagonal pyreehotite shows o tendeney 1o richer repre-



-
~

1 RANTOW = DURKONICONV A

[T ]

1 I — M— : b = 1
—1 2
— —_—— L E

[Ju

| B d

0 0i0 020 030 040 050 060%

Fie. 15, Distribution of Nioand Co in pyeehotites, Vaviation according to microprobe analysis

Jo Kantor J.Durkovicdova: | — Nio 2 — Cooa — hexsagonal pyechotite Trom

deposit. b — monoelinge py erhotite Trom deposit, ¢ — hexagonal pyechotites, aceessory, from

smphibolite, 5 Ni. 4 — Co, 34 histograms of mistures of monoelinie and  hexagonal
modilications acearding 1o spectral analvses B Cambel — 1L JarkovsKky [9D60,

sentation in eenteal parts: monoelinie pyerhotite rather along the margins o ore bodies,
O the whaole the monoclinie variely s |n|'1-1|n|||'|11:lling at the Helpao deposit.

In the Male Karpaty Mis. we have also Tound hexagonal as well as monoclinie
I8 e ol ]r}'l'l‘llnlﬂv, l'l||'|-|}' monoclinie [:}'l'r'||nlil:‘ IS o quite e heere, lﬂl:l”_\ aomixture
of both is Tonnd. Tnoeonteast to Helpas in the Male Karpaty ores hexagonal pyrehotite
15 more distinetly |'1-|rr'u.~'n-|1h-1|_ .\|p|1:|l't-!1l is here also s replicement |1§' later — mono-
clinie Iy e,

(Conclusion
The Malé |\':||'[::|l)' [:‘\'r'llr' 1|1-|m.~;i1.-< are considered as exhalativessedimentary, gene-

tieally linked with Lower Paleozoie submarine voleanism of diabase charaeter. Sulphur
of Diogenie origin (neeative 85%% values) is Tor the solphides characteristic,

In parts wilh more inlense pvrip]llhrnir llu-l:mmr]ll:i. 1ol |n'm|l1{'1i\s‘ Z0es ;l_\'l't'lmlill-
is abundantly Tound, 1is usually represented by hoth steuetueal 1vpes: hexagonal and
monoclhinie,

Porely monoclinie pyeehotites without aceompanying hexagonal are quite vare. They

were observed only in poor, impregnation Ivpes ol ore mineralization,

Foxelnsively hexagonal types have not been Tound so faras well, beside  which
monoclinie tvpes did nol ocenre at least in subordinate amounts,

Characteristic of the Malé Karpaty ore mineralization is the common oceurrence ol
both stenetaral types. with the hexagonal predominating quantitatively. Mutual ratio
is vers variable and varving even in microscopice dimensions,

On the basis of Neey data the content of Feoin hexagonal pyeehotites reached
AT AT atone ”"n,

Both stenctueal tvpes also differ in the chavacter of distribution of Nio Cooand
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obviously also ol other microelements as result of dilferent genetie conditions and
struclures:

In hesagonal pyechotites. as a0 consequence of more stable ST conditions during
formation. of ordered structures and more equable olfers of Nioand Co. their chemieal
composition is more stables and the variation ranges of Nioand Co contents are relali-
velv narrow,

Monoclinie pyeehotitese on the conteary. are marked by greater variability in Ni
and Co contents, This Tollows Trom abundant Tattice defeets. lower thermality and
variable offer of Nio Co and trace elements inogeneral in the course of their Tormation.

A the Male Karpaty deposits the Tater formation of monocliniec pyerholite is appa-
renl. starting Trom the marging of grains and lissures in the hexagonal tvpe of pyree-
hotite. We suppose that this alieration took place by the effect of relatively low-
temperature. probably carhonate-hearing solutions on hexagonal pyeehotites. A parl of
Feowas enrvied away and in the newly Tormed  monoclinie pyeehotites whieh are
characterized by lower iron contents also o dilferent pattern ol microclements distribu-
tinn resulted,

Translated by 1o PEVNY.,
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